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^{FUSION PROTEIN OF A PHYSIOLOGICALLY ACTIVE POLYPEPTIDE HAVING ENHANCED 
STABILITY IN BLOOD AND PROCESS FOR THE PREPARATION THEREOF} 

5. l£- ^-S- ^ ^€ hGH-PEG-IgG -§-^ v i&^-fi: fl* 
SDS-PAGE ^2}-ol cf. ■• 

£ 2^r Hl-^J ^r-S- * ^£ IFN-PEG-IgG -g-^ 3"*l*>7l 
SDS-PAGE ^4°l*=h"" 

S 3^ hGH-PEG-IgG-!- ^#0) IgG ^ ^ifl ^lk S 

icH Ti*^ hGH-1- ^<?]*Rr SDS-PAGE ^^<^14. 

S. 4^ !£B(RatHH 40 kDa PEG-hGH Q hGH-PEG-IgG^ 1^ ^^l* ,^°] 



*i?i3fe ^£-3 ^ ^7)^vo] v^o_ 

^3£r ^^7> 1# 2Hr*m 

ofl ^ nVofo) ^-Cf^ ^o] ^Cf^ % o>qef ; ^-Btt^ S^f- 

J-sJ-l- ^tfl^- ^ €«?1 0 1 £)7l£ ^Cf. 3«H£3 1^ #-ff- 

i_)b)- ^ 5} f oj ^^s. ^ejj^ov -b-*i*h °^tt €^ 

EfloMl ^ofl o}frfl ^711 XI 71 Si Tiuf ^ ■<J^°1 1 4 SHH 

*fl HQ ^"ir °^Xl§>7l ^*>e^ S^ofl -B^-Tv}* 

se^ ^t-*H y o v ^°-s Jf^sHr ^^7> ^i^sioi #t}. o]e^ 

7> ^7H1 ^^M" %>-Xl-I- -ffS^M fc^- 7 R1- ^H^V 

31, ^H* ol-g-*V f^Xm K^L ^2:21 ^Sj-S. #7l# ^ ^Hlfe SMI* -frS.^ 
7}^^ol olcf. ^^>* ItM^ ^ <L>^* ^7>Al 71^ 

f^M^l^l 7># ?>ol A>^-SlZL JI-g-T^ # 2-1 # ( PEG ) 3. 
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<£33 9X^. PEGb 3-3 ^-^^^ *3 ^SH ^^l^l^uj- 
jjUflofl s.o]^o.s ^.o^ , 7 >^«1]1- «<M*r^(Sada 

■f-, J Fermentation bioengineering, 1991, 71: 137-139), IHJ^ #± ^ *1 %M 
#^1^ -fr*H £L*r7> SE^r PEG-I- ^H^°lH51 ^ 

^ v ^-9- *1]^<HH PEG^ ^I7l7> .^HM s PEGl- ^-7)^^^ ^4- 

-g-*H7> o> 7 ]^ ^£ SU* ^^1^. H^^. 0 J^°1 PEG 3.7} 2)- ^^tl" 

^-^7> ^0.14 £-* r ^ 40,000 ^ °l A o V ^ PEG 4S7> ^^1 -g-*r^ 0 l ^7)-^ 

^-§-^°l ^r^-°l ^ *>*11^ ^7KE 

^ 1^ <£r^-§- tij^-o]^ ^^-0.5. oj^fl -g-^^^^r 

^71 o^^cf. 

E]7_kE.-I- 33 ^^l^r ^^^V-b n^^cr 3-Tfl Sj-flfr3 (chemical 
linker) 2]- PEG ^ 7>*]3. -g-?r% v ^ 

d)^- ^5,045,31231^1^^, v)1l£.g.*\ ± ^■•¥■^1 (Bovine Serum 

Albumin: BSA) ££b ^^^S-^Q^l <=>]v] = (Carbodi imide) S3 

s^cfl«l = (Glutaraldehyde)s4- 2£ 3-*t3 ^» >M"§-*W l^l?U*r 
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^« 4-§-tr Sr^3 #-§-°lH^ 7V^^3Zj- ^-71; 

^*]o\)*\5. 1^ ^^c}^ ^.^1^ ^ ol^l^. ol^ <*\7} #7} 

°V ufEl-^Cf-Jl ^ ^ olji o>^^ ^7} ^^>7fl M-^X) ^Cf. 

^ A>^-A] ££ S>M-Sj nf^o] ^Q^ti> o. o.^. T%%S\o]o\ ^ jzj. oJ . 

ZLe^S., o]E^*> S^Sj xgT^ ^-fr ^*>J1 ^ sfl 

3! ^7121 ^7> SE^r £-7}2±o] ^T-rfl^^S. ^ PEG ^0,-3, PEG 

^^7> A]-g-£|7l£. el-M. ^ ^5,738,846^*11^^ ^>^= 8,000 

PEG* a}-§-^ o]E^l^ °JtX(°4 PEG^ SlE^-M z\o)X\ # 

7H1 til^-ol^ o.^ ^Wi^ , ^-^^1' °1^]7> ^sisiji, ^7> 

^Ml *7fl ^1W0 92/1622lJl^A^ o]e^?J-i ^-g-*fl ^^1^1(IL-1 ra) 

Q TNF *1*1M1£) A -8- si -SH £r*H£ 10,000 ^1-^ PEGS. <?1^^S^| ^ 

^Hl- <£l*r^*r ^l^tr u f ^£^1 °l*)--§-^(Biiuctional) A^- 

Q+i^z] f-(Kinstler et al . , Pharmaceutical Research, 1995, 12(12): 
1883-1888)oll S"*fl ;4^r°J*r(G-CSF) o>*|ii ol?J- <£Jf2H 

€^l]*rfe -B-S] "SH ZLf- ^>°1# PEG^ll ^1*1H ^^l^Hl ^^-^1-^^-^, A^ 
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-8-^- #^£- 3(ratHH Sflvfl *HM*>°1 4«fl ^7}^JL, ^3ls}7} 
°} 36*1 *>*W ^l^lft^}. ^1^}, ti l^ S4fe 5a^^l n J: ofl^tf 

1^ ##717} 3 o]a o V 7 fllfr3*l ®#JL, <£^d£-Z\ #6\y£ o}$S$ Jl4# 

# <r Safe 7fl^-ol 31 -S-^sU &*=}• 

^-^1 s-^l ^7fl *flWO 01/02017iL°lHfe ^ ^^l^l^(EPO)^ 1^ 

##711- ^7}A]57]7l o^gfl PEG IM* >M"8-*H 2^:7415. PEG# ^*l^. 
PEG ^M* EP(H -i-^ MAL-(Maleimide-) #«jI(MAL-EPO) . -fr^l 

-SHI- 7}^1 40,000 PEG* MAL-EPCH1 ^^M^. 

a 0 v 7 |o) ^s}!:^^ Aje] ^r^^Sl ^^1 ^ #3^* fe°lfe y o V ^ 

1^ °>^°] ^-2- ^^l^fe <£^^ ti > 

3 #-§-o.S Sl*B 3^ #-g-°ti ^sfl^^^M- ^^isl *}-§- A]^^ 

7ltfl*> ^S-l £3^* #7}A]7l^l **}^4. 

1^, ^}-8-*>°i ^*}fe ^ *H -n-^7>} 2:2}* Jf-*fl -frtf 

^■ifl s.^ -g-711 ^l2003-009464S^ll^fe ^Ej^S <£5j-^ ?}s.4^[ l^ 3 } 

IgG l"#^-(Fc)Sl °}*1^ ^^A]7J -g-^ ^^2j* i-a-^l- A-fliEoflA-1 

Al^4. fj-ig^ <y&N-g: <&*} -g-^" # u -$^ "yB^l-E #^1 ti l «fl D }-f^°ll 

Ai i£t} 7J f ^ ##7l(ol= 19*1 M-EKH^O.nl, o]^ JjL« o\ €" £*} 
H7loflAi 7lo]*> ^O.S JiL°]Cf. 

3^ Tflfe A>o]<y^ (Human genome science)*} <HHfe, Sl^sH^ <gs}2) 0 H 
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c c 

bL ^4 HSA t^-ol -g-^- AlbuferorO-8: JLa^l 

Pharm Exp Ther, 2002, 303(2)540-548). 

^-vfl ^ ^249572 Jl<HH^ i g G ^ l-^(Fc)^ IL4 

-8-*0, IL7 *r-M, GCSF ^-M . EPO ^-8-*fl ^^tb ^^^^ ^ 

tf^^r ^SM- ^i<?!^4 ^<^>*m ^ 

^3E. olocj ) a]aeI| S^fe>7l o^^Hr ^ ^ ?W .^l" 

oH , H^}!-^ ^ 1^ ti>^-7ll- ^7l^o.s ^7H 
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3}o}i£ 3Jo]x4 S-rf^- ^l^-ol o^o} A]~§-^- ^ SZO.^, o}#S] ^.g. * lJL t£ 
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oi^(GM-CSF) ^ *W Si*} ^-g-^KTNFR) <>iW^ <r 

^o]t1i4, ^f-^r 7>*H *W $4,*HH i-o^^ 

°]7} <^<H\i ^ 0 l*fl^ Si 1 ^. ^^tb €<£^ G-CSF^ 17*1*11 o}u] 

i^oj ^o_5. ^ol^( 17 S-G-CSF; ^ ^ *)] 356140 JD1- 4 1 & 

i£ E)?>= ^-a-M^^r ^ «}#7]7> 100^1 ?J ^^3- 

o]yJ. ^ oH ofl A-| ^<£*J ^ -ft- ^ ^3-2- 5. 71] 

StJ" ^3 ^ ^Jo|l| A]~g-^- ^ oiooj ; igG, IgA, IgD, IgE, IgM ^ 

S>u(- o]s.o) ^^-o.^ A>-g-%v 4, oi^ ^^ r> IgGl> IgG2) igG3, IgG4Sj> 

^ ^-fHl <4&> 1^ ^£7> ^e}^. IgGl, IgG2 31 IgG4^ -ft-*} 

1^ ^^-711- 7>^Cfjl $10.^, IgG3^r ##7|» u>E}HE 

°j^(catabolic region)JLi?. <£s^ °} D li^ 'HI 252 256. 308 
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312 g 433 vfl*] 436«] <3 «H f^*}4i A 

6,277,375 JQ. 3&t.V o]^^ o^l^l- ^#3.*^ 

r 

c^jj^Hl ^ 1-^B)^.7> ^ SHI'S ^ *M3* 

« W f^ v *fl, °H^^1 iSl^! ^Wl, 

■ i 

x 

oin^ t-e) w]^ te)W°l^, #3*1^ « °H3I = 

^ o)s.o) -^-£^1^ ^ SU-^- 1 *), ^•^>^ :0 1 1,000 ifl^l 100,000 Ik ^91 7 A-=r A>-g-%v 

^ oiZL, B^^Ml^r i,000°fl^ 20,000 <M~§-^ S^.. 

5E$, #7] ^-g-^ ^*fl^r -§"W^^^ ^Hl 7H§ 0>U| 

e>, ^ ^ ^^r^ £<3#3.3-3-g: g^l^fe 7}5IliM3 
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ul^(maleimide) SEfe ^ a]^ j= (succinamide) -frJE^l* i^cHl 

<£t-flt5)j= ^f|- 7>^ 4 1 5^. A cM ^ A] i^u) = ^M^u]^ 5.3.3*1.2. 

M]o]H, ^A]u|cl^ ^1-5.^- A] Dfl ^ ^A]u|n]^ ?>^.tflolH7} «V^*>cf. 

ufi-^ofl s-ol^ ^^-o] 7>^*]-7l] ^t*. £1^ ^-^1- ^-n-tl- 2-€- ^1H1 

^>-§-% v *r 5U^. ^^'71(1 inking group HI ^tr Sr€^ ^ 

^ ^Sl-^Rr 7 A5L ^JLZ)o] ftt^^ ^ *il261030Jl) . 

1:1 10:1 °^ ^ HV^a]*>7flfe 1-1 4:1^1 «>^*>cf. 

35.4 -§-^€ ^ll ^-7>st A>o]ofl^ <#&&^7\ 71 7l 

^o] 7 )-4 ^o] Fc ^^^-i: -8-^-a1-?J £*r^ 0 l €■ ■%■ 
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-g- £74^ 40,000 -§-^-a]7J ^ ^ £#7lfe 7tifl 

7}^ ^-§- ^ oltq-. £n> o>u|b}- -g-^^^^^ ?l€r ^^H 1 ^ #21 

^}ELSt\ -711-^ a}-§-Al^ o.S.M| 5U^k 
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43 ^-g-^ f^l^ ^ W £-E^Hr #711, (c) ^-g-^ 

#74], ^ (d) -S-^- #«-^* £-i^Hr #31* Sf-W. 

#7] #7ll (aHH #-§-^ ^c}]^>Jl o]^^ ^ ^ ^1-2] 

^^■i- ^3*^ ^^i:^*^ S^lfe 1^0.5 ifl*] 

l: 20^1 *r 5a^l. 1:2.5 vfl*] 1:57} w}i£*]^-4. i£*V, ^-§-^ ^Jlofl tr}2} 

£}€^ ^^fl^Hl ^^r, 2 vfl*l 3H ti}^*?*} 1 }. 

^}-§-7}^*V ^r-MS^ M-Hl- ^o}^ ^_^^o] = e>o] = (NaCNBH 3 ) ; ■• ^i3Htei 

cl^l^oj-n] ^><g, Elufl^o}^ ^<g, s]^# -g"^^ ^* « *r Si 

*r *<H , ^£ £th*H #^^1 H7l# 3.7] 

«fl^l(size exclusion) HS^VSllsl-aJ* ^a|%v ^ ojt} 

s]i2}s}7l ## ^^=-€-^-8-^ ^th^'S^.S-fr^sl al-g- #t"l 

1:0.25 ifl*l 1:20^1 t= 1:1 1:471- af^-a)*}^, 4=-*] 1:27} 
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«- >M--8-*H n^-i- -i*l*Hr ^-f , (a) #3HH 

^-g-^ oi^cfl *}^t\x) #<hi sx^ 

— 2] £-g-^* -fMSRr ?A°} ^ ^-2-^>4. -g-^j 

6JH a]# a o >^£l^ ^VsJ-Slol A]~g-^- ^ &7l *fl^<Hl, ^rfl^ «B>-E <?H1 

■& ^ 91^. .... 

Sf V ; 3}.^ T^ig *}--§- a]chi^ ^-tiW^ ^j-ofl ^*>^- =?-3m «o v *fl(steric 

hinderance) *fl-£<Hl ^Loj^c-fl, ^7} ^-g-^ ^^1* a}-§-*} 

^ ^r-g-^ <g^*fl7> Bl^H. A>ol^ 71^* *>JEL5L o]e^V 

*H ^>-g-% V ^ ^Cf. ^.o] t s$A$Q ^.tiJj^o] 3 7lt JIS^}^ 371 

«fl*f| aS.n>£ZLel-3:ll- ^A]^- ^ olcf. 3=$, ^.cf £^}7l] ^*\]*}7) # o)£- 
M% ELsLvySLZLZm -^-i- ^7>5L ^A}^- ^ 014. 
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%sL^ 4=*# ^*04 ^€ 3:3 *Rr #31, (c) ^-§~^ ^ v 

*fl<4 ^ 03^^.2. Aje) %# #E]^E]JE.4 -7-1 #-g-A"M^ #31 , g 

(d) -7i#*y€ -s-^ £3*R=- #3i# a^-w. 

°1 «o v ^ y o v ^4 #-§- ^i n J: ^^-5. #-§- s£ ^ ^-7lofl 

^ ^ w o v ^4 ^^€r>cf. ZL^q-; ofll- 3.4 kDa PEGQ 

zgo] *&*]3.*\ />-§-Sl^ (a) #3HH 

^-g-# =t^*Hfe ^M.*^ ^l«f «1^ V ^>°17> 

*1*1*KE.S, #71 (b)^ ^-e) ^ Til o)l 3.7] Bfl^fl 3^^>£"1&>21 n v>^S 

^-^^ -U-^^IMfe ^ v ^°fl #^*f #-§-^* 7>^l PEG ^t^s^t ^ ^-8-^ 
f^sfl °] ^ #3#°1 €■ €<£^ ^#3.3-11* el^=^ 

7]^ « 0 >^Bl ^-^l^o] s)#i=S}- ^^^21 til^^^ «}.-§- 

, 5^^%H1 Af-g-^ 2)-^-^ ^^|ofl o 1t _> Ul-o. ^o] ^ 

■fr<3# (Flexibility)^. 4Mtf# # u -i]*l2-l 3*H$ -fr^ ^ 5^1 
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c o 

£ *t*&4\ a o v ^ -fi-3*r *fl^°fl ^tb -§-^2^ w o V ^°fl^i 
^s|^ -fr^-fl *|<gofl o)^- ^^ti>-§- 7}^^# »M*H «?l*fl 

^|tfla?-€ -i-thM^-i: xi] 54°-^ , J±4 #^Kn. «M.>fl c^t* f^-^ -8- 

°]7_> ^^H^(hGH, 22 kDaHl 4-E- ^r^^^l f^* W ^» 

^5H11i€#e]-t(PEG)?l ALD-PEG-ALD(^^>^ 3.4 kDa)( Shearwater Inc. 

5 mg/ml ^£5. -§-*M 100 mM ^-g-^M ^#JE. 

pEQii) #«l7> 1:1, 1:2.5, 1:5. 1:10. l:20°l $7>*>ji, $4l*fl 

<?} Ajc^ ^.S.e>o]ce|.ol = (NaCNBH3)« 20 mlM 3 £-3- ^9X^. 4TC*IM € 

iflofl ^?M^O.S. ^Til- ^^*>J1, = £tMll 

1- ^7] aj-g-£*j-i-g- 7>^ji 4r^^^(Superclex K , Pharmacia, 3.7) 
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C 



yfl^lKsize exclusion) 3^^>S^i^» -§-#°-3-°3. 10 mM tf-ii 

^l^lH ^^(pH 6.0)^-. ol^V ^^isa-^ PEG-ALD* 

^4 cfoH J^** *fl7^ ^ $lSitq-. tiV-g-^o] 7H V #J1 4°H f- 

3f «.a>i-o1 3°- ^Jts^^PEG^ s|3 ov-g- i: 2.5 - 

1:5 <yc»l ^-olElSJcf. ^*H£ 9lZt ^^JLS-S-^M PEG-ALD^ ^ 5 mg/ml«>l 

-gAlofl HA] o]# ^*Vjres.-^ PEG-ALD^l 

Z}7] -<H§H io mM ol-t]-^ 3^-§-^Hl -§-*M ^^#5-1-^ G.Glmmunoglobulin G : 
IgG, 150 kDa)(-^*>, ^)» ^>4^H -§-^-§-# *>^^. ^X 

ss.-^^ PEG-ALD:^^^Sl-^a) ^-ti]» l:l, 1:2, 1:4, l:8°l *}<*l -g-^- 

^-5-°-^* 100 mM ^•Efls. °>#&J1, ^HNS.*! 14 

B#^o>2n^.5-s>ol = 2.>o]^(NaCNBH 3 )» 3* ±-5L7\ 20 mMol ^o^&c}-. 

«}-§- ^ 4°C°lH 20 Al^V -^o_v ^^§1 je*}-*} 1 ^ «V-§-^- *3 a] ^ . *V-§- 
^o] 7^ #3. 4o]d1 ^-o. Jf av°-o1 3,2. o] Tj- ^^-ss^-^^PEG-ALD:^ 
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PEG ^^-^^#5.1"^ -S-^ S^M ^s^i 371 Bfl^l HST'} 

£ae}3lt 4 ^ * 10 niM oH]H^> ^-§- 

on^. ol-g-^H, Jfr4? 2.5 £^<*f| #4*1^. ^ ^iS^-PEG 

*|17^ ^ ^^ = ^-PEG ^5H-^^#S.^r^l 

* ^S^rS!^. ^Jl = £-PEG -§-^ -g-^* 10 mM 

oHIeaj u>E^-(p H 4.5)°-S. *8$3j-*l?I ^^(SP5PW, Waters, ^^-)ofl . ^ji i M 
^SrM-Bf-CNaCD* 10 mM oMlH-y- M-J=-§-(pH 4.5) 3^1 

wfl(^5r^rH# ^.S 0 M -> 0.5 M) *3 ^\ *J*fl# ^*l*r°i ^ v 

o]^> sies. cflAlofl olE^)^- UkA 2b(IFN a 2b. 20 kDa)# ^> 

-g-^Jl, I FN a 2b4 ALD-PEG-ALD(-g-*V^ 3.4 kDa)^ 1:55. ^* A&\ 

■g\ 3.^ ^a]^1 10^4 u o v ^-^-S- ^*l*r°} I FN a -%-7] PEG-ALD* afli 3l 

<£o]# I FN- a -H-7\ PEG-ALD* o]-8-«H <£*M 24 o_2. IFN-q - 

PEG ^H-^^^-S.!-^ <c*-*lli* £-r*}?l] £^}£4. 
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G-CSF2f ALD-PEG-ALDC^r^ 3.4 kDa)3 -§-ti]«- 1:55. Spfe 3* ^l^KH^ *H 
°fl 3>IH*r ^tr G-CSF-^5H PEG-ALD* *\)2i 3*fl*r£i=T. 

<3<H*] G-CSF-^^ PEG-ALD1- °l-8-*H ^ofl 2^ G-CSF-PEG 

5E*}-, G-CSF^ 17^ *fl o>d]^a>o1 ^l^o.^. ^o^l^'s-G- 

CSF; ^ ^ ^1356140 3L m °l-§-*r^ ^oM^r ^tr G-CSF ^oj^-PEG 

til!: S.^-^r ^^t 1 #31 "^(Erythropoietin, EPO) 

1- AV-g-^ji, EPO^ ALD-PEG-ALDC^r^ 3-4 kDa)^ 1:53. ^Kr 3* ^1 

^Jl^r i 6\]x]s\ *&*go_3. ^H^H EPO-^ PEG-ALD^- ^ ^ 

^o^l EPO-^ PEG-ALD# °l-§-*r°i ^aHI 2^1- ^"-g- ° 0 >^-2.5. EPO-PEG H 
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^Hl 6: zif-ol c^g- PEG* °l-g-tr 

° Q t^ ^>-§- ^f-°l 2-t SPACsuccinimidyl propionate)- 1 ?] 

PEG* -^JL^-^ PEG-^^#S.lr^ -§-^ £ 

^ $&2.£.&o) -g-sfl^ 100 niM ^-§-^°fl °<J=^ ^eH SPA 3 

a>^-7ll- 7>^1 #e)oll^^l#al€-(PEG)^l SPA-PEG-SPA (^r^ 3.4 kDa) (Shearwater 
Inc. *1^)» ^1^> ^#Jl5.-&:^ PEG^ #*l7}- 1:1, 1:2.5, 1:5, 1:10, i:20°l 

91^1 2f°l^l ^7]^ 0>D]^ ZLf- -*jM>H A] EH ^^5. ^Til- <?!^^> 

7}?]JL ^f^rf)^ 371 yfl^] 3i4l^2fS]t ^^l*>^cf. -§-#^5. 10 mM 
Ii^o]E ^ofl (pH 6.0)* A}-g-*r°4 o]^> ^*>jr^^-^ 7i PEG-SPA* ^*ll*r$ 

sio] t^SJ. cfo]^ ^-a}-.o. A]7]t} ^ o] 7 >^ #J1 cfol^ ^ 

=r ^ ^V#ol o]# ^#3l = €-:^M PEG^ ^13 #^1^ 1:2.5 ~ 

1:5 ^^^l^cj-. ^^#S*^-i: -8-^*1-7] $1«H 3*0^ tlTi 

-7i PEG-SPA* ej= 5 mg/mio] sl£S *H ofl 22}- f-^tr ^SLsL 

I£th %M-3.*1 "t^s.] >£-§- S.^- NHS(N-hydroxysuccinimidyl)- 
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91 PEG(NHS-PEG-NHS, Shearwater Inc. *]-=r)» * r -§-*lH W ^S^S--^ 

-^H 7: 4-E PEG* °l-§-3r 

£-*}^o] 10,000 ^o)jl i ots <£t-flirlJ= J^aJ £b§-7ll- ?r*l f- 

s)°fl^^l#&l€-(PEG)°l ALD-PEG-ALDC Shearwater Inc. ^r-^H ^*H1 14 

« 0 >^_°5. PEG-ALD1- ^]2: ^ ^^s}^^.^, «H-^°1 

7># #J1 cj-ojul ^-o. «.a>^-o1 *]-£- o]^V a^v^^s.:^^ PEGS] ^aj 

^ l: 2.5 ~ 1:5 S^sl&tk 91 ^^ZLsL^r-m-T] PEG-ALD1- ^ 5 

mg/mio] Sl^s. * , oil- ol-g-^l-^ *}aH1 2$* ^SLsL 9l?l ^ # 

PEG-^^«1-^ -§-^ ^-^^-i- 3*fl*r£i=T. 

^Hl 8: -g-^ ^<?1 ^ ^ ^ 

(1) -§-^ #^2l SJ-o] 

SDS-PAGE 31 EL ISA (R&D system, *l^r) «o v ^5L ^-^^V 0 !^. 

hGH, hGH-^Tl PEG(^H1 1), IFN, IFN-^ PEG(^H1 3H1 
DTT(Dithiothreitol)l- A 7 A 50 mM^l ^7>tr *1 •&■!■■§: ^1-g-^H SDS-PAGE* 

^aI^^ji, IgG, hGH-PEG-IgG(^Hl 2) ^ IFN-PEG-IgG(^Hl 3)£- DTT &°1 ^ 
?lH^h 
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z| c^^o} SDS-PAGE ^4* 5L 1 £ 2^1 ^vfl^cf. £ -7]^ 
^ ^€ hGH-PEG-IgG -g-^" ^^1^7] SDS-PAGE £ 2fe 

^-§- ^ IFN-PEG-IgG -§-^ v ^-S^-fr ^ SDS-PAGE 

4. £*Kr ^>^= kDa 

£. 1 ^ 2<*H ^- ^ o}^ ti }<4 ^-o], h GH^ ^ ^^-7] £-7>^ IgG -§- 

ej 170 kDa-^-S. M-Bl-tfi}. 
^i^M-. IgG -g-^" ^H^l ^-f , ^-^^ ^°lt SDS-PAGE 7-**}7) 
°]^7} itD^-ofl , hGH-PEG-IgG(^H] 2) ^ IgG°fl DTT# 4^ *i^*)H ^ 
ill, ^ifl zle^ ^ifl ol^^s ^^ji, z]-zVo| -7]^^ ^-Bfll- SDS-PAGE # 

oflAJ ^-o]*>^cf(i 3). 

-- IgG°fl DTT1- ^e)^>^, ^ -S-^ ^dfl, °1^7> M-¥ 

o^lJl, hGH ^l-^ igG^ 4 #E^E] = <Hl zvz> hGH-PEG(3.4 kDa) 

3.7}°}^ ^7}s± ^*Hl tiB = 7> iisa4. hGH -7i#^ ^ifl^ f^JsH} *m 

hGH f 1 ^ cl^lfe ^ 130 kDa «B = S SHltt ^ SUSi 1 }. ^32. 

S ^ifl A>oH ^f-ig IgG # €"7>^> hGH7> 1 

^t.V 33 £.3. 7^#^ *}-§-<HH hGH-PEG: IgG 1:1 °1 l^S 2 7 d 

IgG *KH 27flo] hGH 7} -1 ^ £M irfl-g-ofl oj^zfl ofi £> ] ^ ^ 

(2) -g-W^£] ^ 



Superdex, -§-#°-3 : 10 niM ^f-ii^^H SH^CpH 6.0)) ^HH ^H.^* 
nflS^-s} ^r^fe 711 ^>^^. °H hGH, I FN, 

G-CSF, Vg-CSF, EPO ^ IgG5. zl-zj- 37] wfl*fl 33.n>£neJ-i|3- -^a]*V $l ^-S 

&<>]} sfl^SRr 313^3* i?3 z| -§-^ v ^r^^ofl ^*fl*>fc ^B]*^ 

33*}-S.ZLE]-3l « 0 >^ olsjofl ELISACR&D system, u o^* »8^l*>a^. 

IgGofl 2] «fl ^e)*^ ^^'^ ^SfN «fl. ^lS*^ ^71) 3 

hGH-PEG- IgG^l ^-f tflef ^ 30 % ^S. V 

(3) -g-^ ^-M^ 

3.71 «fla(| a^^SZL&>3ill- Jf. 280 nmoll^ ^^-^^r , hGH-PEG- 

IgG(^AHl 2), IFN-PEG-IgG(^Hl 3) ^ G-CSF(S^ 17 S-G-CSF)-PEG-IgG(^Hl 

4)xr -g-*]-^ 170,000-180,000 #11^ 31^*1 ^°^at ^-$X^}. 

EP0-PEG-IgG(^^Hl 5)^ *-7,}b$ 200,000 Sfl^V^ ^°^3.S. 

PEG-<y?i ^ 7 o v ^lS 
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100 mM °J^2H§- -S-^CpH 6.0H 5 mg-§: ^ 

^-3} 5 ro*7} £]5LS. ^, PEG^ 40 kDa°J *«*l-PEG-$ 

tfl*l = (ShearwaterA r . W ^ Ji 5^:^1 JH-PEG-^1*]^ -§-t>l7> 

1:47]- SlH^. ^-7] -g-oflofl ^&t}. ti>-g- -g-^Hl ^€^1^ NaCNBHaCSigmaAh n] 

^. )# ^ 20 mM°l £l£.^- ^7>*V Jf, 4r^^ -18^m H^l^l^M 
tiVo. A ]^cf 6i # ^s^-ofl aV-§-s>^l PEG* l-%^^l?l7l ^sfl 

oV^-i: ^#^£7}- 50 mM°l El JE-B} ^#53^. 

^--§-^1 ^ PEGS ^-&)^>7l ^*fl ^]2>^]^ G-25 ^ (Pharmacia^)* °1 
-g-Sr^^r. 2 CV(column volume) 3 '10 mM Tris-HCl (pH 7. 5)^1 -%-^j2-3- 

sJ^sM?! ^ «&-§- ^^-i-i- ^^^Sa^. 260 nm^l ^l^r ^S-^M-S. 

^t^Vol -g-oj*v ^ -g- ^jo.-S. -§-#*>^ 3717} v\ -& PEGS. 91*1 5- 

ss.ol i£x4 -g-#£H M-.2.ZL «V-§-*|-*l PEGtt ^°fl 5. S o]i- aflTmSS 

A oM°fl A i -§-# -g-^AS^Ei PEGS. ^ ii^t £ 

4^ «-e), ^^1^7] 3*fl cl-^-ir 3 mC^l #sl^ ^(PolyWAX 

LP, Polywax Inc., *1^0 23^* 10 mM Tris-HCl (pH 7.5) -%-°A<L3- 
S^. PEGSf^l £-§- £W-§- lmft/^-Sl ^i^^Hl 15 niP.fi] 

irj*j -g.QM.03. 4|ajS}£t|-. 30 111 e ^1 1 M NaCl 30$ 0°1H 

100 %*}*ls] oj ^ £ ^ai] aj-^^- ol-g-SM, cl-, S^-PEG-9j?i ^ # 
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» t^*}^. 10 mM ^^M-^f- Q^- -§-^(pH 7.0)A^ *8^sM?l 
200(Superdex 200, Pharmacia^} HI <*M -§-#°J}# ^^>5£-°^, 

<92> l: 

<93> A 5"^ 5*}a)4 SD ^H(Rat)°l|^ ^^(ifc-S)4 #71 

^HHjA4, ^is^ -g-^ ^-^Ol^)* 100 ug/kgol SjE.-^- 3^}^}^ ^F, 

0.5, 1, 2, 4, 6, 12, 24, 30 ^ 48^?_V ^ofl ^^ji, a]^^ 
4- 1, 6, 12, 24, 30, 48, 72, 96 ^ 120*1 # ^ ^^^>^c}. ^a}^^ ^}5>^1 
# S.o>Ai -g-ji^ ^l^i, ofl^isa ji^ p>ol 3S . <£Al«. 

c.v«H^ o}-g-^- EL ISA ^i^L ^ 7 ^V534. 

<94> ZL ^4, 4 €<£^ -§-th 1# ^^"71^ t}7) K 14 £ 
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c 



IS. 1] 









IsG ** 


i. ^3 






hGH 


1.1 


2 ' 


13.8 


I FN 


1.7 


3 


> 50 


G-CSF 


2.8 


4 


12.1 


17 Sei-G-CSF 


2.9 


4 


13.7 


EPO 


3.2 


5 


17.2 



#7] & # ^ SZfe W>Sf £o], IgG7> -§-^1 #^1-8: 

tb^, £ 49] ^^*|- zieflS^l^S 1- ^ Sl^-o], hGH-PEG-IgG -§-^ v ^ 

tffl^o] ^ o_ ^ 13.8*1 ^<£^ hGH^l ^ 13«fl f7H}S° 

^, #-Hofl°1H 40 kDa 2-ii-PEG-hGH* °l-§-*>°3 #71^ -g-^tV «V 

7> PEG^ -R-A>^ 2> -§-§- SH, ^ ^^7l ^7H1 7H^cfal 1" ^ 5^. 

PEG^l £ 10,000 t^AS ^7>a1?J hGH-PEG-IgG -g-^- 

AH 7)* A>-g-^ y o V ^ «fl, d J 7 oM^r 14.7 A^V 

o_5.a4 «^ 3,400 ^so] peg* Af-g-*> -g-^2«jaJsl SJrSMo} 13.8 Al^rf 

C}i ^7>€r>5icK ^, PEG^l ^7>^ ^7H1 %^ ##7)7} ^7>#* ^ & 

4. PEG *y-7i£l *}-§- ^sH^l ^-f ^^-71 ^-7>%=4 1# HL^M^ -H-A>t> 
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(1) ^^1^ -§-^^^^ Afliifl *^H1j2L 

^#Jl = s. o. *vc+«fl^o) ^]5£ifl ^*>o^ hGH-PEG-IgG(4H 

2) ^ 40 kD 2-^-PEG-hGH(^^l)^ M)S.^i\ ^l^rS^. 

41^1 &<%5. ^^-gr °]*> = ^>fe 3! 

B icJE. ^5.°>(Rat node lymphoma) Nb2 *\}3. (European Collection of 

Cell Cultures(ECACC) #97041101)-!- °l-§-^>^ ^\3X^. 

Nb2 Bfl°^^(Fisher v s medium) °fl 10 % d> ^(FBS, fetal 

bovine serum), 0.075 %-NaC0 3 , 0.05 mM 2-^}^^}^ ^ 2 mM ^p-tr 1 ?!* ^7} 

*V al]^o]]A^ Hfloj:^ ^, 10 % Hflo> ^ig-g- *flsltr ^-<atr afl^H'H 24^1^> 
^ nfl 0 «J=*>^Cr. BflW^H wfl 0 ^ ^# ^'20,0007^ 41 96 € 

f-elHH^ 4 sjofl ^£ jjL, n GH-PEG-IgG(^H 2) ^ 40 kDa J2.^-PEG-hGH(%KlI 
°ll), c))2:? 0 J •^■^1 Strif-(National Institute for Biological Standards and 
Control, NIBSC), €°d*J Si S. £-(HM-hGH)* ZfZf 3*1 *r°* $ 

Zf well^l -*fl3L ^)# ^*fl Afli <g^(cell titer 96 Aqueous One 

Solution(promega4, r>l^))-§- z| ^ofl 25 ,uC^ ^ 4^1 # ^«LV «fl«9=*>55l4. 
°] ^ 490 nnHH 4 *l£LST ^7>* Tfl^Jl, & 2°fl 
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IS. 2] 







(U/mz) 


HM-hGH°fl cflt!- 


! HH-hGH 


100 


2.71E+06 




NIBSC 


100 


2.58E+06 


95.2 


40kDa S.ic-PEG-hGH 


100 


O.206E+05 


7.6 


IeG-PEG-hGH 


100 


0.86E+06 


31.7 


Bl*^*=i/EDsox io e (ED50: 3*11 ah 3. so %* >-m^fe <&*ia*l <g=) 



5. 2<HH 1- ^ 5H*°1. a]*H] a>-§-^ s.^ *)3.& 911} 
^ - 7 )±r ^<L5L 2.!f- ol o^g. oy. - olj7, PEGofl 

S}*fl ^£ <y?> n £7} ^3*1 3H] til§><^ ^c^-j- 

4 s 9X^. ■ *r^€ PEG^ 3.7] 7} =l *^£7> <£3^ 

Sflfetfl, 40 kDa^ PEG7> ^ = s} ^-f 

Si * ; ^ES] ej: 7 6 3V i=. ^o. s i4^r}. ZLE^ -g-^l^ ^ 

^--8- 145.^-^ ^ «}^-7l^ 537]^ ^7>Sf C^-CH ^^fSfSj -§-^]Sl Sflvfl 
ot^ 447} nfl-o «jo^ ^ o. 7]c ^ %V ^ 0^4 £ gigs] 

-§-^ V ^lS) ^-f ^^#5.1"^^ S1*V 1^ o>^^ #7>2f Aj-g-^V PEG 

^-Tis. °]«fl °J-JMI si^fl cj-^^sl »^oi ^7>^ ^0.3. 

3-g-£- ^a«^-i-s) -g-^HH-E ti l^% v 7ltfl3 
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olE^l^ ^ -§-^^^^^1 M]SL^{ ^*}aL% IFN-PEG-IgG(^Hl 
3) ^ 40 kDa £^-PEG-IFN^ %H4o] ^ %a^ ^E.<% ^xj\<* 
%1 D V^i-^-t>] (Madin-Darby) ± M}£. (MDBK, Madin Darby Bovine Kidney, 

ATCC CCL-22)* A}-g-*Kr ^iafl^ ^ SLS. °H , ^^Hli^ 

o) ^ 2b(NIBSC Sl^*!*)* tfls^jis. A>-g-§>^cf. 40 

kDa S-t-PEG-IFN^r hGH tflAl IFN* ^>-§-*>^ ^^-S. 

<%^. 

MDBK ^lllt MEM(minimum essencial medium: JBlH 10 % FBS ^ 1 % 

*>J17} ^ Al^sf a^#^(NIBSC ^ >Hli tifloj afl^ofl 5] 

96 € #iHB^l 4 100 ^ 4*. /*M°1H Bfl#sl ^i^rs. 

#e}-^3<*IH uflc^^cH a1^.7> €3HH°fl 100 nVA 7>*V ^, 37°C, 

5 % CO2 ej= lAjTj- 7}-%= wfl^cgt}-. ia]^]- ;f w>ole^ ^-J£7]- 5 - 7 x 

10 3 PFU 7} VSV(Vesilculer stomatitis virus)* 50 fd/A -t^M^l 

^7>a)^ ^S^cf. a]^ ^ If f-g-fe &J1 ^)5L^ 

i*V-8r ^ M-i-, a>ole^ si A} -g-ojj-g; ^ ov-^ ^^j. 

^l-^Jl, *1^5-£r 37°C, 5 % C0 2 ^1 2:2°)]^ el 16 - 20 ^7}S. 

afl^^-i: -y-o].oi^ ^Afl^7] o^H ^Bt 3]^L(neutral 
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r C 

red) %°A 100 (it/A^r ^7}^ § 3, 37°C, 5 % C0 2 2*}?} wfl^f 

£4. ^-f-^-i- ^tRV ^ 100 % ^)^*4 l % oI^eajo. 10Q ^ 

^ cfl^f #^3(blank)S. ^>ZL, 01^-1 >flS 100 %3. *Hr*M 

50 % ^]3L ^£(ED5o)# Jfl-tf;*}^. 



[5. 3] 





*H(ng/m«) 


ED;-* 


IFN«I| « 
#tfl3 (ft) 


I FN 


100 


4 . 24E+08 




401<Da S.in-PEG-IFN 


100 


2.04E+07 


4.S 


I sG-PEG- I FN 


100 


4.75E+07 


11.2 



S 3°11 *\ }L$r PEG^l ^«fl ^€ ^E^]^^- %^£7> 

=1*1 ?H1 «1*H "gc^-fr S3-o]^- ^ ojcf. J**], PEG^I 37l7> 

40 kDa^ PEG7> t£°- ^E^M WS.Q ^4.8 %» 5*^ 3* .2.3. 

4&r^=K ^4 't^H ^lSt^ 'S^tSt^-OvlElJim -§-^1^1 40 
kDa PEG ^€ ^l^^im-a.^ ^tflaj *^3£7> 2*fl ^ n 2 i^tfo. 

^, o)n] a o v 71 a lofl^ ^ 50*1 Zt o)^o_g. n7}*\°.£_ ^r^l^r 53 

°1 ^51^4. ^l^r ^sL^K], 1^ SRM^l ^71^ ^7}<4 ^-tcH 

#5 _«.^_ol E ^)S. -g-^afls) sflifl ot^ 0*3-7]. Dfl o. a^y. ^o. s 7 ] c fl*V ol 

4. 



40-30 



jEth £ Tils °l-§-^ ; -8-^*1- s*H] ^ -§-^h # 
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2] 

^£1*} 4K£*fl (VG-CSF €°1*H)-, ^ <**lS]*KEP0). <y#^, SUH^- 

GM-CSF ^ f^^-^V *r-g-afl(TNFR)3. °l-f-<H*l ^AS^El -ii^fe- 

1*3^ 3] 
4] 

£«^.S.-&*1£ IgG, IgA, IgD._IgE. IgM ^ °1^<H*1 ^o.sL^fEl 
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IHtt 5] 

^^#5.1-^^- IgGl, IgG2, IgG3, IgG4 ^ <=>1#^ €^1-5. ^SLsL^-z] 
tms\Sr ^K 1 ^ 
6] 

ol^^^l ^h^i Aj@j S ]^ o S -g.^- 

8] 

^-g-^ 1,000 tfl*l 100,000 3* -§-^ # 

[Qtt 9) 
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^oHH.(maleimide) ^f- ^ ^Alu}-D] = (succinamide) -fK£*)l5. -S.2. 
10] 

qX\\}vi\S. -fKE*fl*r ^ ^1 q ^ H^-SL^HB, H *1 ?V = 4 A Hlll 

[^t 1 * 11] 

= ZL-f-|- 3* ^ ,' : 

12] 

^l^ 1 ^ °> D l^ iE^r -n-3 ^l^i^o] ^>7] <H] a-^ ^-g-^ ^*fl 

13] 

483 #3^3^ £3 #3.1^ #til7]- i:l ifl*] 4:1°] 3# ^8 .2.3. *} 
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14] 

483 = ^ S-^-tl" 7}7]oj *>v+ o>n]^A> 4] 

15] 

(d) -g-^V ^-«fl^o. C4-711. 
[$^* 16] 

(b) £-g- ^ta V #S.^-Ei ^-g-^ f^*fl<4 lth€ ^^#^-1-^* *2]*Hr ^7)1, 
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(d) -§-ta v €-el*>fe #31. 

[^^■% v 17] 

^] 15%!- iE^b *(|161MI &<H>H, 

*m *^ ^#jL = £-(hGH), tWl-ir(IFN), sj-U^- 

f^^KG-CSF), 17^ Al^^oio] *\&& o}v]hL*}r ^-g- £^ 4^ 

^°]*> -B-S^1( 17 S-G-CSF HM10411), >M ^^KEPO) , 9l^Q, 

Sl^-M. GM-CSF ^ ^^V^KTNFR)^ o] -o^^l ^o_5.-^e-] *}^£|^r 3* * 

' 18] 

^-g-^ ^^-^1^- ^-^^^l 1,000 100,000 ^-€-^1 3-§- ^ ^ -§-^ £ 

[$^8- 19] 

^118* 0 H1 5a«H-H . 

^eflo]Dlc (maleimide) ^ ^ ^1 i-V 13 ! ^ (sticcinaraide) -fK£*l]5. 5.2. 
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Itt^ 20] 
21] 

*U8%H1 91°]*], 
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BEST AVAILABLE COP*' 
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BEST AVAILABLE COPY 
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